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Sanford.     (Errata,  48,  204)   ...... 

and  grouping  of  asteroids.     F.  E.  Kester  and  Dinsmore  Alter 
of  hehum  and  hydrogen.     Review  of  recent  work  on.     F.  A. 

Saunders.     (Errata,  50,  311) 
Silver  heated  in   carbon-tube  furnace.   Emission   spectrum   of. 

W.  Geofrey  Duffield  and  R.  Rossi  ..... 
Snous,  Procyon,  and  Arcturus,  Some  results  of  study  of  spectra 

of,  with  high  dispersion.     Walter  S.  Adams     . 
Sky,  Intrinsic  brightness  of  starlit.     Charles  Fabry 

On  "earth  Ught,"  or  brightness  of  midnight.     W.  J.  Humphreys 
Earth  hght  comprised  in  brightness  of  midnight.     P.  Salet 
General  illumination  of.     Charles  Fabry         .... 
at    night.     Brightness    of,    and    total    amount    of    starlight. 

P.  J.  Van  Rhijn  ........ 

Polarization  of  night.     R.  J.  Strutt  (Rayleigh) 

Harold  D.  Babcock     .... 

Dark  markings  on,  and  what  they  suggest.     E.  E.  Barnard     . 
Dark  markings  on,   with   a  catalogue  of   182   such  objects. 

E.  E.  Barnard.     (Errata,  49,  360) ..... 
General  auroral  illumination  of,  and  wave-length  of  chief  aurora 

line.     V.  M.  Slipher 

Slipher's  spectrograms  of  major  planets.     V.  Arcichovskij    . 
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Slit-width,  Effect  of  increasing,  upon  accuracy  of  radial  velocity 
determinations.     /.  S.  Plaskett      .... 

Sodium  spectrum.  Complete  Balmer  series  in.     R.  W.  Wood . 
Principal  series  of.     R.  W.  Wood  and  R.  Fortrat     . 
vapor,  Resonance  and  magnetic  rotation  spectra  of.     R.  W 
Wood  and  Felix  E.  Hackett    ..... 

vapor.  Cathode-ray  fluorescence  of.    R.  W.  Wood  and  R  .H 
Gait    ......... 

vapors,  Spectra  of  magnesium,  calcium,  and.     James  Barnes 

Solar.    See  also  Sun,  Chromosphere,  Corona,  Eclipse,  Prominence. 

Solar  apex,  Dependence  of,  upon  proper  motion,  and  cause  of 

different  positions  of  apex  yielded  by  radial  velocities  and 

proper  motions.     C.  D.  Perrine  ..... 

atmosphere.  General  circulation  of  mean  and  high-level  calcium 
vapor  in.     Charles  E.  St.  John       ..... 

as  indicated  by  prominences,  Circulation  in  the.     Frederick 

Slocum     .  .  .  .  .  .  .  .  33>  io8;  37,  354 

as  given  by  flash  spectra,  Distribution  of  elements  in 
Charles  E.  St.  John   ...... 

Comparaison  des  spectres  du  centre  et  du  bord  du  soleil 
Ch.  Fabry  et  H.  Buisson     ..... 

constant  determinations.  Improvements  and  new  results  in 
C.  G.  Abbot  and  F.  E.  Fowle,  Jr.  .  .  . 

of  radiation,  Value  of.     C.  G.  Abbot  and  F.  E.  Fowle 
Best  value  of,  and  on  need  of  adjustment  of  data  of 
terrestrial  meteorolog}^  and  of  solar  radiation.     Frank 

W.  Very 

Best  value  of.     C.  G.  Abbot  and  F.  E.  Fowle,  Jr. 
High-level   measurement   of   solar  radiation.    Frank  W. 
Very        ......... 

Criterion  of   accuracy  in  measurements  of  atmospheric 

transmission  of  solar  radiation.     Frank  W.  Very  . 
Measurements  of  solar  radiation.     C.  G.  Abbot 
Total  solar  radiation  during  the  annular  ecUpse  of  April  17, 
191 2.     W.  H.  Julius  ...... 

Variation  of  the  sun.     C.  G.  Abbot,  F.  E.  Fowle  and  L.  B. 
Aldrich    .....■•■■ 

Temperature  and  radiation  of  sun.     Felix  Biscoe      .  43»  i97 
disturbances  and  terrestrial  temperatures.     W.  J.  Humphreys 
hydrogen  "bombs."     Ferdinand  Ellerman     .... 

motion  through  space,   Velocity  of,   as  derived  from  radial 
velocity  of  Orion  stars.     /.  C.  Kapteyn  and  Edwin  B. 

Frost.     (Errata,  33.  86) 32,    ^2> 
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Solar  {Continued) 

motion  {continued) 

Peculiarities  of  residual  radial  velocities  of  stars  of  dififer- 

ent  spectral  classes  and  their  relation  to.     C  D.  Perrine        42,  305 
from  radial  velocities,  Nature  of  constant-error  term  found 

in  determination  of.     C.  D.  Perrine     .         .  .         ■         43>  286 

from    radial   velocities    of   brighter   stars,    including    an 
apparent  relation  to  proper  motion.  Determinations  of 
apex  and  velocity  of.     C.  D.  Perrine.    (Errata,  44,  263)        44,  103 
and  stream-motion  from  radial  velocities  and   absolute 
magnitudes  of  stars  of  late  spectral  types,  Determina- 
tion of.     Gustaf  Stromherg  .  .  .         .         •         47>      7 

Observatory,  see  Mount  Wilson  Observatory 
phenomena.  Application  of  laws  of  refraction  in  interpreting. 
/.  A.  Anderson    ........ 

Statistical  study  of  certain.     Oliver  J.  Lee 
Prominence.     See  Prominences 
Research,  International  Union  for  Co-operation  in. 

Frost  .......... 

Union,  1913,  Secondary  standards  of  wave-length,  international 
system,  in  arc  spectrum  of  iron  adopted  by.    H.  Kayser, 
J.  S.  Ames,  H.  Buisson,  and  F.  Paschen  •  •  •         39>    93 

vortices.     George  E.  Hale     .......         28,  100 

Carl  Stdrmer.     (Errata,  44,  263)    ....         43.  347 

SoLEiL,  Comparaison  des  spectres  du  centre  et  du  bord  du.    Ch. 

Fabry  et  H.  Buisson      .         .         .         .         .         .         •         3ii    97 

Space,  Absorbing  matter  in,  and  transparency  of  nebulae.    E.  E. 

Barnard      .........         3i»      S 

Absorption  of  Hght  in.     /.  C.  Kapteyn.     (Errata,  30,  398)  24,  46;  30,  284 

/.  A.  Parkhurst        .         .  .  •         30,    33 

Studies  of  nocturnal  radiation  to.     Anders  Angstrom       .  37.305;  39.    95 
Distribution   of   echpsing   variable   stars   in.     Henry   Norris 

Russell  and  Harlow  Shapley  .         .         .         .         .  .         40, 417 

Temperature  of.     Ch.  Fabry         ......         45.  269 

Distribution   in,    distances,    and   dimensions   of   69    globular 

clusters.     Harlow  Shapley      ......         48,  154 

Spark  discharge.  Are  luminous  metallic  particles  thrown  out  from 

poles  in?    G.  F.  Hull 26,    66 

Electric,  in  magnetic  field.     Helen  E.  Schaefer       .         .         .         28,121 
lines.  Effect  of  capacity  and  seK-induction  on  wave-lengths  of. 

Clinton.  Maury  Kilby    .......         30,  243 

The  electric.     W.  0.  Sawtelle 42.  163 

and  arc  spectra  and  periodic  system.    Ingo  W.  D.  Hackh        .        48,  241 
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Spectra,    Spectral,    or    Spectrum.    See    also    Wave-lengths, 
Sun,  Stars,  Comets,  etc. 
of   certain    elements,    Quantitative.     Jmnes    H.    Pollok    and 

A.G.  G.  Leonard  .......  26, 349 

of  chemical  elements.     Twofold  line-.     E.  Goldstein        .         .  27,    25 

and  atomic  numbers  of  elements.     /.  E.  Paulson  .         .  .  49,  276 

of  alkalies.     Carl  Runge       .         .  .  .  .  .  .  27,  158 

Series  in.     F.  A.  Saunders     .  .  .  .  .  .  28,    71 

of  some  of  compounds  of  alkaline  earths.     Albert  Eagle     .  30,  231 

Formulae  for  series  for,  and  heUum.     R.  T.  Birge    .         .  32,  112 

in  Schumann  region.     Theodore  Lyman  .  .  .  •  3Si  34i 

Infra-red  absorption.     B.  J.  Spence        .  .  .  .  39i  243 

Observations  of  Grundspectra  of.     Edgar  H.  Nelthorpe      .  4i>    16 

of  aluminium,  in  arc  under  reduced  pressure.    James  Barnes  34,  159 

Band.     Emily  E.  Howson      ......  36,  286 

Arc.     A.  B.  Manning  .......  37>  288 

of  ammonia,  Ultra-violet  band.    E.  P.  Lewis         .         .         .  40,  154 

of  argon.  Note  on  blue.     Emit  Paulson  .         .         .         .  41,    75 

of  barium,  Infra-red  arc.     H.  M.  Randall      ....  42,  195 

Series  in.    F.  A.  Saunders 28,  223;  32,  153 

W.  Ritz 29,  243 

of  bismuth  line  X  4722,  Structure  of.     Lester  Aronberg    .  .  47j  102 

of  bromine  at  high  temperatures.  Absorption.    E.  J.  Evans  32,  291 

of  calcium.     James  Barnes  .  .  .  .  .  .         .  27,  152 

Relative  intensities  of  yellow,  orange,  and  red  Unes  of, 

in  electric  furnace.     Arthur  S.  King    ....  29,  190 

Measurements    of    spark.    Frank    L.    Cooper.     (Errata, 

30,  400) 29,  329 

New  lines  in.    James  Barnes         .....  30,    14 
H  and  K  lines  in  some  terrestrial  sources.     Charles  E. 

St.  John 3ii  143 

Series  in.    F.  A.  Saunders 32,153 

Magnetic  separation  of  lines.    B.  E.  Moore     .         .         .  33i  385 
arc  in  vacuo,  Wave-lengths  in.    Henry  Crew  and  George  V. 

McCauley         ........  39i    29 

vapor.     James  Barnes  .  .         .         .         .         .         .  39f  37° 

Non-existence  of  line  of  wave-length  6708A  in  arc.    H.  G. 

Woodward         ........  4i>  169 

hydride,  Production  in  electric  furnace  of  banded.    Arthur 

S.  King 43.  341 

Effect  of  electric  field  on.     Janet  T.  Howell     ...  44,    87 
when    produced    by    cathodo-luminescence.    Arthur    S. 

King  and  Edna  Carter        ......  44,  303 
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Spectra,  Spectral,  or  Spectrum  {Continued) 
of  calcium  {continued) 

Variation  with  temperature  of  electric  furnace.  A.S.King  48,  13 
of  carbon  disulphide  vapor,  Absorption.  Irene  M.Paidy  .  5o>  i55 
of  cathode  metals.  Philip  Ely  Robinson  ....  42,  473 
of  cerium,   Measurements  of  arc.    Frank  Lawrence  Cooper. 

(Errata,  30,  400) 29, 329 

of  chromium,  ]\Ieasurements  of  spark.     Frank  Lawrence  Cooper 

(Errata,  30,  400) 29,  329 

Correspondence  between  Zeeman  effect  and  pressure  dis- 
placement for.     Arthur  S.  King  ....         31, 433 
Variation  with  temperature  of  electric  furnace.     Arthur  S. 

King 41,    86 

infra-red  arc.     H.  M.  Randall  and  E.  F.  Barker       .         .        49,    54 
of   cobalt,    Variation   with   temperature   of   electric   furnace. 

Arthur  S.  King  .......         42, 344 

Infra-red  arc.     H.  M.  Randall  and  E.  F.  Barker      .         .         49,    54 
of    erbium     compounds,     Absorption    and     emission.     John 

Augustus  Anderson        .......         26     73 

of  helium,  Stronger  Unes  in.     Paul  W.  Merrill        .         .  .         46,  357 

and  unit  electrical  charge.     Fernando  Sanford  .         .         49,  337 

Review    of    recent    work    on    series.     (Errata,    so»  311) 

F.  A.  Saunders  .......         50,  151 

of  hydrogen,   Doppler  effect  in.    Rejoinder  to   Mr.   Hull's 

reply.    /.  Stark        .         .         .         ,         .         .         .        26,    63 
Doppler  effect  in.    G.  F.  Hull        .         .         .         ,         .        26,117 
Intensity  relations  in.     P.  G.  Nutting  and  Orin  Tugman  .         31,    62 
Studies  on.     Harvey  Brace  Lemon  .....         35>  109 

Widening  of,  in  spark.     R.  Rossi   .         .         .         .         .        40,  232 

The  "astronomical  atom"  and  series.    Fernando  Sanford 

(Errata,  48,  204)       .......         48,      i 

Review    of    recent    work    on    series.     F.    A.    Saunders. 

(Errata,  50,  311) 50,151 

of  iodine  vapor  at  high  temperatures,  Absorption.     E.  J.  Evans        32,      i 

Band  and  line.     R.  W.  Wood  and  M.  Kimura 
of  iron  X  6855  to  X  7412,  Arc.    E.  J.  Evans  .... 

Arc.     H.  Konen  ........ 

le  spectre  d'arc  du  fer,  Comparaison  du  spectre  solaire 
avec.     Ch.  Fabry  et  H.  Buisson  ..... 

Correspondence    between    Zeeman    effect    and   pressure 
displacement  for.     Arthur  S.  King      .... 

Additional    secondarj^    standards,    international    system, 
in  arc.     H.  Kayser,  Ch.  Fabry,  J.  S.  Ames  . 
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Spectra,  Spectral,  or  Spectrum  {Continued) 
of  iron  {continued) 

Influence  of  magnetic  field   upon   spark.     Summary   of 

results.     Arthur  S.  King    ......         34,  225 

under  moderate  pressures.     H.  G.  Gale  and  W.  S.  Adams        35,    10 
reduced  to  international  unit,  Standard  wave-lengths  in 

arc.     F.Goos 35,  221;  37,  48;  38,  141 

adopted  by  Solar  Union,  1913,  Secondary  standards  of 
wave-length,  international  system,  in  arc.  H.  Kayser, 
J.  S.  Ames,  H.  Buisson,  and  F.  Paschen.      .  .  .         39>    93 

Variation  with  temperature  of  electric  furnace.     Arthur 

S.  King 37.  239 

and   comparison   with    dissymmetries   in   spark   spectra. 

Tube-arc.     Arthur  S.  King         .....         41,  373 
Arc  lines  in  neighborhood  of  calcium  H  and  K  Hues. 

E.  G.  Bilham 42.  469 

when    produced    by    cathodo-luminescence.     Arthur    S. 
King  and  Edna  Carter        ...... 

Infra-red  arc.     E.  M.  Randall  and  E.  F.  Barker 
of  krypton,  Ultra-violet.     E.  P.  Lewis  ..... 

of  lead,  isotopes  of.     Lester  Aronberg    .  .  .  . 

of  lithium.  Effect  of  electric  field  on.     Janet  T.  Howell   . 

Structure  of  Une  X  6708  and  its  probable  occurrence  in 
sun-spot.     Arthur  S.  King     ...... 

of  magnesium  vapor.     James  Barnes     ..... 

under  reduced  pressure.     E.  E.  Brooks  .... 

hydride,  Production  in  electric  furnace  of  banded.    Arthur 

S.  King 43.  341 

of  manganese,  Redetermination   of  wave-lengths  of  arc  and 
spark.     Clinton  M.  Kilby      ...... 

Infra-red  arc.     H.  M.  Randall  and  E.  F.  Barker 
of    mercury,    Determination    of    wave-lengths    (international 
system)  for.     Harold  Stiles    ...... 

in  Schumann  region.     Theodore  Lyman  .... 

Doppler  effect  in.     Rejoinder  to  Mr.  Hull's  reply.    /.  Stark 
Doppler  effect  in.     Comments  on  Mr.    Stark's  article. 

G.  F.  Hull 26,  117 

of  neodymium  compounds.  Absorption  and  emission.     John 
Augustus  Anderson       ....... 

of  neon,  Regularities  in.     Herbert  Edmeston  Watson 
of   nickel,    Variation   with    temperature   of   electric   furnace. 
Arthur  S.  King    ........ 

Infra-red  arc  spectrum.    H.  M.  Randall  and  E.  F.  Barker 
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Spectra,  Spectral,  or  Spectrum  {Continued) 

of  nitrogen  under  high  dispersion.     First  Deslandres'  group 

of  positive  band.  Raymond  T.  Birge  ....  39,  50 
Chief  lines  in  region  X  3880  to  X  4700.  John  S.  Clark  .  40,  332 
of  oxygen,  Chief  lines  in  region  X  3880  to  X  4700.  John  S.  Clark  40,  332 
of  palladium,  Distribution  of  energy  in.  George  Vest  McCauley  37,  164 
of  platinum.  Distribution  of  energy  in.  George  Vest  McCauley  37,  164 
of  selenium  vapor  and  effect  of  temperature  upon  it,  Absorp- 
tion.    E.  J.  Evans  and  G.  N.  Antonojf   . 


34.  277 


Geof- 


Wood 


28,  371 

29.  97 

30,  339 
39.  370 

32.  153 

33.  385 

31.  311 


of  silver  heated  in  carbon-tube  furnace,  Emission.     W 
frey  Duffield  and  R.  Rossi      .... 

of  sodium,  Complete  Balmer  series  in.     R.  W.  Wood 
vapor.  Resonance  and  magnetic  rotation  of.     R.  W. 

and  Felix  E.  Hackett 
vapor.     James  Barnes  .... 

of  strontium.  Series  in.     F.  A.  Saunders 

jSIagnetic  separation  of.     B.  E.  Moore    . 
of  sulphur  dioxide,  Absorption.     Frances  Lowater 
of  tantalum,  Distribution  of  energy  in.     George  Vest  McCauley        37,  164 
of  tellurium  vapor  and  effect  of  high  temperature  upon  it, 

Absorption.     E.  J.  Evans      ......         36,  228 

of  thorium,  Arc.     Frank  L.  Cooper.     (Errata,  30,  400)    .  .         29,  329 

in  magnetic  field.  Separation  of  Unes  of.     B.  E.  Moore      30,  144,  178 
of  titanium,  XX  3900  and  3913,  Arc  and  spark.    Norton  A. 

Kent  and  Alfred  H.  Avery  .....         27,    70 

Electric   furnace   for   spectroscopic   investigations,    with 

results  for.     Arthur  S.  King        .....         28,  300 

from  X  5866  to  X  7364,  Arc.     E.  J.  Evans        .         .  .         29,  160 

Redetermination  of  arc  and  spark  lines.     Clinton  Maury 

Kilby 30,  243 

Correspondence    between    Zeeman    effect    and    pressure 
displacement  for.     Arthur  S.  King      .... 

Influence  of  magnetic  field  upon  spark.     Arthur  S.  King 

under  moderate  pressures.     Henry  G.  Gale  and  Walter  S. 

Adams     ......... 

Enhanced  lines  in  electric  furnace.     Arthur  S.  King 
Variation  with  temperature  of  electric  furnace.     Arthur 

S.  King 39.  139 

oxide.  Production  in  electric  furnace  of  banded.     Arthur 

S.  King 43.  341 

of  vanadium.  Band.     H.  Konen  ......         26,  129 

Electric   furnace    for   spectroscopic   investigations,    with 

results  for.     Arthur  S.  King        .....         28,  300 
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Arc,  in  region  X  5800  to  X  7364.    H.  Shaw 
Redetermination    of    wave-lengths    of    arc    and    spark 
Clinton  Maury  Kilby  .... 

Effect  of  pressure  on  arc.    R.  Rossi 
Variation  with  temperature  of  electric  furnace.  A.S.  King 
of  yttrium.     Emil  Paulson  ...... 

of  zinc  at  low  pressures,  Pressure-shift  of.     V.  F.  Swaim 
infra-red.  Dispersion  of  metals  in.    L.  R.  IngersoU 

Some.    H.  M.  Randall.         ..... 

arc  spectrum  of  barium.    H.  M.  Randall 
Photographic.     Charles  F.  Meyer  .... 

radiation.  Absorption  of  near,  by  water-vapor.     W.  W 
Sleator.     (Errata,  48,  204)  .... 

arc  spectrum  of  iron.    H.  M.  Randall  and  E.  F.  Barker 
arc  spectra  of  cobalt,  nickel,  manganese,  and  chromium- 
s'. M.  Randall  and  E.  F.  Barker 
absorption  for  some  diatomic  gases.  Measurements  on 
near.    Elmer  S.  Imes         .... 

Pole-effect,  Difference  between  anode  and  cathode  arc-.     W.  J 
Humphreys       ...... 

Near  poles  of  iron  arc.     W.  Geoffrey  Duffield  . 
lines  near  poles  of  metallic  arc.  Possible  origin  of.    R.  Rossi 
in  iron  arc,  Study  of.     Charles  E.  St.  John  and  Harold  D 
Babcock   ........ 

in  calcium  arc.    Henry  G.  Gale  and  Walter  T.  Whitney 

Walter  T.  Whitney 
in  electric  arc,  Cause  of  so-called.     T.  Royds  . 
On  pole-effect.    Henry  G.  Gale       .... 

Elimination  of,  from  source  for  secondary  standards  of 

wave-length.    Charles  E.  St.  John  and  Harold  D.  Babcock 

Pressure  shift  of.    /.  Larmor       .... 

Fernando  Sanford    , 
W.  J.  Humphreys    . 
T.  H.  Havelock 
under  heavy  pressures.  Arc.     W.  J .  Humphreys 
Apparatus  for  obtaining  electric  arcs  under  heavy 
Constancy  of  wave-lengths.     H.  Kayser. 
Cause  of.     W.  J.  Humphreys 
Iron  arc.     W.  Geoffrey  Duffield 
Luminous   particle   a   strong   magnet,   and   consequent 
W.  J.  Humphreys      ..... 


VOLUME 
AND  PAGE 


30,  127 


30, 

243 

34i 

21 

41, 

86 

41, 

72 

40, 

137 

32, 

265 

34, 

I 

42, 

195 

45. 

93 

48, 

125 

49, 

42 

49,  54 

50,  251 

27,  200 
27,  260 
35,  279 

42,  231 

43,  161 

44,  65 

45, 112 

45,  142 

46,  138 
26,  120 

35,  I 
35,  268 

35,  304 
26,  18 
26,  36 
26,  191 
26,  297 

26,  375 

27,  194 


INDEX  OF  SUBJECTS  93 


VOLUME 
AND  PAGE 


Spectra,  Spectral,  or  Spectrum  {Continued) 
pressure  shift  {continued) 

Magnesium  under  reduced  pressure.     E.  E.  Brooks  .         29,  177 

Correspondence   between   Zeeman   effect    and,    for  iron, 

chromium,  and  titanium.     Arthur  S.  King  ...         31,  433 

of  violet-sided  spectral  lines.     W.  J.  Humphreys      .  .         31,  459 

electric  furnace  spectra.     Arthur  S.  King         .  34>  37;  35.  183 


R.  Rossi  .         34,  299 

Henry  G. 

35,  10 
37,  391 
40,  137 
40,  226 
28,  237 


Widening  of  hydrogen  lines  by  high  pressures 
Iron  and  titanium  under  moderate  pressures 

Gale  and  Walter  S.  Adams 
Iron.     Henry  G.  Gale  and  Walter  S.  Adams 
Zinc,  at  low  pressures.     T^.  F.  Swaim 
and  molecular  constitution.     G.  L.  Livens 
series.  New  law  of.     W.  Ritz 

Formulae  for,  for  alkali  metals  and  helium.     R.  T.  Birge.        32,  112 
Origin  of  selective  continuous  absorption  of  band  and. 

J.  Koenigsberger 35,  139 

Convergence  frequency  in.     Fernando  Sanford  .  .         36,  255 

Different  character  of  lines  belonging  to  same.     T.  Royds        41,  154 
Recent  discoveries  in.     F.  A.  Saunders  .  .         .         .         41,  323 

Relation  between  convergence  wave-lengths  in,  and  radii 
of  their  respective  atoms,  as  computed  from  Einstein's 
photo-electric  equation  and  by  other  methods.     Fer- 
nando Sanford  .......         44,  201 

Relation  between  lines  of  same.     W .  M.  Hicks         .  .         44,  229 

and  grouping  of  asteroids.      F.  E.  Kester  and  D.  Alter        50,    50 
Ultra-violet  absorption  of  certain  metallic  vapors  and  their 

mixtures.     R.  W.  Wood  and  D.  V.  Guthrie       .  .  .         29,  211 

of  some  gases  in  Schumann  region.     Theodore  Lyman       .         33,    98 
alkali  earths  in.  Spark.     Theodore  Lyman        .         .         .         35,  341 
of  mercury.     Theodore  Lyman        .....         38,  282 

New  "vapor  lamps,"  and  observations  of  their.     Fred- 
erick A.  Saunders       .......         40,  377 

Reflecting  power  of  metals  in.     E.  0.  Hulburt  .         .         42,  205 

Extension  of.     Theodore  Lyman     .         .  .         .         .         43,    89 

Notes  on  certain.     F.A.Saunders  ....         43,234 

Qualitative  determination  of  reflection  coefficients  of  some 

metals  in.     /.  C.  Gardner  ......         45,    30 

Selective  reflection  and  absorption  in.     E.  O.  Hulburt       .         46,      i 
Constancy  of  wave-length  of.     //.  Kayser      ....         26,  191 

Devices  facilitating  study  of.     Walter  Noel  Hartley         .  .         26,  363 

Production  of.  by  electrical  resistance  furnace  in  hydrogen 

atmosphere.     Arthur  S.  King         .....         27,  353 


94 


THE  ASTROPHYSICAL  JOURNAL 


Spectra,  Spectral,  or  Spectrum  (Continued) 

Photography  of  very  faint.     R.  W.  Wood      .... 

Relative  intensities  of.     P.  G.  Nutting  ..... 

standards,  Wave-length  measurements  for  establishment  of 
system  of.     Ch.  Fabry  and  H.  Buisson    .... 

photographs,  Reproduction  of,  on  uniform  scale  of  wave- 
lengths.    A.  Fowler  and  A.  Eagle  .  .  .  .  . 

absorption  of  certain  rare  earths,  EfTect  of  magnetic  field 
upon.     William  Frederick  Schulz    ..... 

Application  de  la  methode  interferentielle  a  la  mesure  de 
tres  petits  deplacements  de  raies.     Ch.  Fabry  et  H.  Buisson 

of  certain  salts  in  aqueous  and  non-aqueous  solutions,  Absorp- 
tion     Frank  L.  Cooper  ...... 

Measurements  on  intensity  and  energy  in.  H.  Konen  and 
W.  Jungjohann     ........ 

On  reversal  of.     H.  Konen  ....... 

Notes  on  band,  by  W.  Ritz.     Pierre  Weiss    .... 

of  low  potential  discharges  in  air  and  hydrogen.  Gordon  S. 
Fulcher        ......... 

arc  and  spark  lines.  Study  of  relation  of,  by  means  of  tube-arc. 
Arthur  S .  King     ........ 

Complex  structure  of.     Ch.  W ali-M ohammad 

Application  of  registering  micro-photometer  to  study  of  cer- 
tain types  of  laboratory.  Arthur  S.  King  and  Peter  Paul 
Koch  ........ 

Constant  differences  in  line-.     Emit  Paulson. 

On  Thiele's  "phase"  in  band.     H  S.  Uhler  . 

Visibility  of  radiation  in  red  end  of  visible.  Edward  P.  Hyde 
and  W.  E.  Forsythe       ..... 

Anomalous  dispersion  and  Fraunhofer  lines — reply  to  objec- 
tions.    W.  H.  Julius    ...... 

Mutual  repulsion  of  spectral  lines,  and  other  solar  effects  con- 
cerned with  anomalous  dispersion.     Sir  Joseph  Larmor     . 

Fraunhofer  lines  are  not  systematically  affected  by  anomalous 
dispersion.  Observational  evidence  that  relative  positions 
of.     Charles  E.  St.  John         ... 

Principle  of  generalized  relativity  and  displacement  of  Fraun- 
hofer lines  toward  the  red.     Charles  E.  St.  John 

Visibility  of  radiation  in  blue  end  of  visible.     L.  W.  Hartman . 

Arc  and  spark,  and  the  periodic  system.     Ingo  W .  D.  Hackh  . 

produced   in  high   vacua.   Further  study  of  metallic.     Edna 
Carter  and  Arthur  S.  King     ...... 

Spectro-comparator,  New  form  of.     Ralph  E  De  Lury 


VOLUME 
AND  PAGE 


27.379 

28,  66 
28,  169 
28,  284 

30,  383 

31.  97 
31.339 

31.  404 

32,  249 

35,  75 
37,  60 


38, 

315 

39. 

185 

39, 

213 

40, 

298 

42, 

72 

42, 

28s 

43. 

43 

44. 

265 

44,  311 


46, 

249 

47, 

83 

48, 

241 

49. 

224 

46, 

219 

INDEX  OF  SUBJECTS 


95 


Spectrograph,  Camera  objectives  for.    /.  5.  Plaskett 

or  spectroscope,  Prism  with  curved  faces  for.     Ch.  Fery . 

of    Mount    Wnson    Solar   Observatory,    Three-prism    stellar 

Walter  S.  Adams ....... 

Improvements  in  optical  system  of  stellar.     J.  S.  Plaskett 
Simple  method  for  determining  amount  of  light  lost  in  stellar 

C.  D.  Perrine       ....... 

of  72-inch  reflecting  telescope.  The  steUar.     /.  S.  Plaskett 
Spectrographic  work,  Star  image  in.     II.     /.  5'.  Plaskett     . 
Spectrographic  notes.    Edwin  B.  Frost     .... 

Spectroheliograph,   Anomalous   refraction   phenomena   investi- 
gated with.     W.  H.  Julius    ...... 

results  and  of  Hne-shifts,  Interpretation  of,  and  on  anomalous 

scattering  of  hght.  W.  H.  Julius  ..... 
Spectrophotography,  Note  on.  M.  Luckiesh  .... 
SPECTROPHOTOiiETER  using  the  Brace  prism.  Polarization.     Harvey 

Brace  Lemon        ........ 

Differential.     G.  A.  Shook   ....... 

SPECTRO-PHOTOiiETRY,  SUt-width  Corrections  in,  and  new  form  of 

variable  sectored  disk.     Edward  P.  Hyde 
Spectroscopic  Binaries 

Eight  stars  whose  radial  velocities  vary,     [o  Tauri,  f  Tauri, 

7  Camelopardalis,  A  Bootis,  /3  Coronae,  |  Cygni,  d  Tauri, 

f  Cephei].     W.  W.  Campbell  and  /.  H.  Moore 
Eleven  stars  [7  Persei,  ^  Tauri,  6^  Tauri,  1  Eridani,  f  Aurigae, 

p  Orionis,   /3   Cards,  Majoris  v  Draconis,   70  Ophiuchi, 

III  Herculis,  (f)  Cygni].  W.  W.  Campbell 
Two  stars  [x  Carinae,  l  Gruis].  W.  H.  Wright 
Five  stars  [f  Cards  jMajoris,  r  Puppis,  o  Velorum,  d  Carinae, 

q  \^elorum].     Heber  D.  Curtis         ..... 
Two  stars  [v  Puppis,  p  Octantis].     W.  H.  Wright    . 
Eight  stars  [68  Cassiopeiae,  <f>^  Orionis,  c  Orionis,  139  Tauri, 

5  Scorpii,  72  Ophiuchi,  4>  Draconis,  d  Serpentis].    Edwin  B. 

Frost  and  Oliver  J.  Lee  .  .  .         .  . 

Seven   stars    \fi  Equulei,   /3   Trianguli,  7   Lyrae,  6  Virginis, 

78  \'irginis,  0^  Canis  Majoris,  f  Cards  Alajoris].     5.  A. 

Mitchell       ......... 

Four  stars  [a  Cygni,  58  Tauri,  B.D.  7?68i  Tauri,  6  Pegasi]. 

Oliver  J.  Lee         ........ 

Spectrographic  notes  [e  Orionis,  ^  Persei,  6^  Tauri,  69  Tauri]. 

Edwin  B.  Frost    ........ 

Four  stars  in  Taurus  stream  [64  Tauri,  97  Tauri,  71  Tauri,  92 

Tauri].     Oliver  J.  Lee  ....... 


VOLUME 
AND  PAGE 

29, 

290 

34i 

r 

79 

.  ■ 

35, 

163 

40, 

127 

40, 

481 

49, 

209 

27, 

139 

29, 

233 

28,  360 
31,419 

43,  302 

39,  204 
46,  305 

35,  237 


26,  292 


29,  224 
26,  296 

29,  229 
29,  232 


30,  62 

30, 239 

31,  176 

29,  233 
29,  240 


96 


THE  ASTROPHYSICAL  JOURNAL 


Specteoscopic  Binaries  {Continued) 

Two  stars  in  Taurus  stream  [B.D.  15 "63 7  Tauri,  90  Tauri]. 
Storrs  B.  Barrett  ........ 

Nineteen  stars  [cr  Andromedae,  t  Cassiopeiae,  p  Tauri,  v  Gemi- 
norum,  42  Camelopardalis,  (f)  Geminorum,  7  Cancri, 
6  Hydrae,  a  Leonis,  23  Comae  Berenices,  r/  Coronae, 
t  Serpentis,  7  Coronae,  ir  Serpentis,  7  Ophiuchi,  (f>  Sagit- 
tarii,  13  Vulpeculae,  16  Lacertae,  a  Pegasi].     Oliver  J.  Lee 

Eighteen  stars  [f  Piscium,  ^'  Ceti,  125  Tauri,  40  Aurigae,  24 
Canum  Venaticorum,  33  Bootis,  /3  Librae,  B.D.  25?4i65  in 
Vulpecula,  t  Aquarii,  X  Piscium,  k  Cassiopeiae,  tt  Andro- 
medae, CO  Cassiopeiae,  g  Persei,  r^  Eridani,  e  Persei,  r  Tauri, 
T  Orionis,  r  Canis  Majoris,  tt  Virginis,  l  Bootis,  a^  Librae, 
I  Corona  Borealis,  a  Ophiuchi,  102  HercuHs,  iii  Herculis, 
14  Pegasi,  7  Aquarii].     Oliver  J.  Lee 

K  Pavonis.     Alexander  W.  Roberts         .... 

a  Cygni.     Oliver  J.  Lee        ...... 

63  Tauri.     K.  Schwarzschild         ..... 

113  a  Piscium.     Oliver  J .  Lee       .  .  . 

66  Eridani,  Preliminary  note.     Edwin  B.  Frost 

Orbit  of  30  Arietis  (Boss  593).     Walter  S.  Adams  and  Alfred  H 
Joy    ......... 

9  Camelopardalis.    Oliver  Justin  Lee 

42  Capricorni.     Joseph  Lunt  .... 

a  Carinae.     Heber  D.  Curtis  .... 

Boss  46,  Cassiopeia.     Walter  S.  Adams  and  Gustaf  Strom 
berg      ........ 

a  Centauri.     Joseph  Lunt      ..... 

13  Ceti.     Philip  Fox    ...... 

62  Cygni.     /.  B.  Cannon        ..... 

6  Draconis.     Heber  D.  Curtis  .... 

CO  Draconis.     Arthur  B.  Turner      .... 

B.D.  78?4i2  (4  Hev.  Draconis).     Oliver  J.  Lee 
RX  Herculis.     Harlow  Shapley      .... 

Z  Herculis.     Walter  S.  Adams  and  Alfred  H.  Joy     . 
Boss  2285  (Hydra).     Alfred  H.  Joy  and  Giorgio  Abetti 
a  Orionis.     /.  Lunt  (Errata,  48,  204) 
j8  Orionis.     /.  S.  Plaskett      ..... 

t  Orionis.     /.  5.  Plaskett  and  W.  E.  Harper  27,  272;  28,  274; 
ttS  Orionis.     Oliver  J.  Lee       ..... 

B.D.  -i?ioo4  (Orion).    /.  S.  Plaskett  and  W.  E.  Harper 
^  Orionis.     /.  S.  Plaskett      ..... 

a  Pavonis.    Heber  D.  Curtis  .... 


VOLUME 
AND  PAGE 


32,    183 


32,    300 


39,  39 
34,  164 
34,  303 
38,  295 
38,  502 

48,  260 

49,  186 

37,  I 
47, 134 
26,  268 

47,  329 

48,  182 

27,372 

47,  193 
26,  263 
26,  277 

43,  320 

40,  399 

49,  186 

50,  391 

44,  250 
30,  26 
30,  373 

38,  17s 
30,  373 
28,  266 
26,  274 


INDEX  OF  SUBJECTS 


97 


Spectroscopic  Binaries  {Continued) 

orbit  of  {continued) 

a  Phoenicis.     Joseph  Lunt     ..... 

0"  Puppis.     Joseph  Lunt         ..... 

IX  Sagittarii.     Naozo  Ichinohe         .... 

a  Scorpii.     Joseph  Lunt  (Errata,  48,  204) 

W  Ursae  Majoris.     Walter  S.  Adams  and  Alfred  H.  Joy 

K  ^'elorum.     Heber  D.  Curtis  .... 

77  Mrginis.     Naozo  Ichinohe  ..... 

Graphic  determination  of  elements  of.     Kurt  Laves 
Determination  of.     W.  F.  King     .... 

H.  C.  Plummer 
Two  curiously  similar.     /.  5.  Plaskett  and  TT'.  E.  Harper 
Simple    criterion    for    detection    of    anomalies    in.     D.    F. 
Comstock       ........ 

Short  method  for  determining.     Henry  Norris  Russell 
under  observation  at  different  institutions       .  .  27,161; 

Photometric  tests  of.     Joel  Stebbins      ..... 

Criterion  for,  with  an  appHcation  to  p  Leonis.     Frank  Schles- 
inger  .......... 

of  class  M,  Distribution  and  characteristics  of.     C.  D.  Perrine 

Corrections  to  measured  velocity  of,  depending  upon  lengths  of 
exposure  of  spectrograms.     Frank  Schlesinger 
Spectroscopic  investigations,  IMetaUic  arcs  for.    A.  H.  Pfund 

work,  Inclosed  arc  for.     James  Barnes 

determination  of  aqueous  vapor.     F.  E.  Fowle 

resoh'ing  power.     CM.  Sparrow 


VOLUME 
AND  PAGE 


field-Hght.     F.  E.  Fowle 


S.  Plaskett 
Heber  D.  Curtis 


James 


H 


Spectroscopy,  Plane  grating  for  stellar.    /. 

Specula,  Temperature  control  for  silvered. 

Spherical  errors  of  a  thin  lens-system,  AboUtion  of  two  of. 

P.  C.  Southall 

Spiral  of  obscuration  in  stellar  universe.    Reply  to  JNIr.  F. 
Seares.     H.  H.  Turner  ..... 

Comments  on  Professor  Turner's  reply.     Frederick  H.  Seares 

Standard  system.  Determination  of  wave-lengths  of  light  for  estab- 
lishment of.     Paul  Eversheim 

Standards,  Wave-length  measurements  for  establishment  of  sys- 
tem of  spectroscopic.     C.  Fabry  and  H.  Buisson 
of  wave-length,  international  system,  in  arc  spectrimi  of  iron. 

Secondary.     H.  Kayser,  Ch.  Fabry,  and  /.  S.  Ames    32,  215; 
of  third  order  of  wave-lengths  on  international  system.     H. 
Kayser         ......... 


47,  196 
44,  260 
26,  157 
44.  250 
49,  186 
26,  271 
26,  282 

26,  164 

27,  125 

28,  212 

30,  373 

31,  364 

40,  282 
39,  264 
39,  459 

41,  162 

42,  370 

43,  167 
27,  296 
34, 154 
35,  149 

44,  76 

45,  213 
37,  373 
26,  256 

33,  330 


46, 

226 

46, 

232 

26, 

172 

28, 

169 

33, 

85 

32, 

217 

VOLUME 

AND  PAGE 

Charles 

.  36,    I 

t4; 

39,      5 

36,  322 

98  THE  ASTROPHYSICAL  JOURNAL 

Standards  (Continued) 

with  plane  grating,  Testing  and  selection  of  tertiary. 

E.  St.  John  and  L.  W.  Ware 
of  light,  Primary.     Herbert  E.  Ives 
of  wave-length,  international  system,  in  arc  spectrum  of  iron 
adopted  by  Solar  Union,  1913.     H.  Kayser,  J.  S.  Ames, 
H.  Buisson,  and  F.  Paschen  .  .  .  .         .         •         39,    93 

of  wave-length.   Elimination   of   pole-effect   from   source   for 

secondary.     Charles  E.  Si.  John  and  Harold  D.  Babcock     .         46,138 
Star  or  Stars.     See  also  Stellar,  Stellar  Spectra,  Radial 
Velocities,  Spectroscopic  Binaries,  Binaries,  Mag- 
nitudes, Novae,  Parallax,  Proper  Motion. 
colors,  Photographic  determination  of,  and  their  relation  to 

spectral  type.     /.  A.  Parkhurst  and  F.  C.  Jordan     .         27,  169 
in  globular  cluster  M  13  (Hercules).     E.E.Barnard         .         29,    72 
Study  in  physiological  optics.     Louis  Bell        ...         31,  234 
Note  on  Bell's  paper  on.     R.T.A.Innes        .         .  .         32,321 

Spectra  and  colors  of  red.     J .  A.  Parkhurst     .         .  .         35,125 

Color  of  the  Faint.     Frederick  H.  Seares  .  .  .         39,  361 

in  cluster  M  13  (Hercules),  Photographic  determination  of. 

E.  E.  Barnard        .  .  .  .  .  .  .         40,  173 

in  cluster  N.G.C.  1647,  Effective  wave-lengths  of  184  stars. 

E.  Hertzsprung       .  .  .  .         .  .  .         42,    92 

Effective    wave-lengths    of    absolutely    faint    stars.     E. 

Hertzsprung  .  .  .  .  .  .  .  .         42,  iii 

Ursa  Major,  New  members  of  system  of.    Ejnar  Hertzsprung 

(Errata,  30,  320) 30,135 

Measurement   of  hght  of,   with  selenium  photometer.     Joel 

Stebbins       .........         32,  185 

temperature    of    109,    Remarks    on   Wilsing    and  Scheiner's 

memoir  on.     /.  Wilsing         ......         32,  130 

Temperatures  of .     C.G.Abbot     .  .         .  .  .  .32,319 

/.  Wilsing 33,    85 

velocities  for  groups  of  stars  of  different  types  of  spectra.  On 

the  internal  and  cloud.     H.  A.Weersnia  .  .         .        34,325 

angular  diameters  of,  New  method  of  determining  by  means  of 

elliptically  polarized  Hght.     5.  Pokrowsky        .  .  .        36,  156 

Simplest  form  of  stellar  interferometer  for  determining. 

5.  Pokrowsky         .......        41,  147 

Helium,   with   large   parallax,    radial   velocity    (and   proper 

motion?).    /.  Voute     .......        48,144 

Conditions  in  interior  of.     A.  S.  Eddington  ....         48,205 

with   disappearing   bright   lines   [B.D.   47-3985    in   Lacerta]. 

Edmln  B.  Frost 49,    61 


Gordon  S. 

VOLUME 
AND  PAGE 

■ 

35,  loi 

results  for 

41.  359 

. 

46,  104 

. 

50,    23 

INDEX  OF  SUBJECTS  99 

Stark-Doppler  eflfect  for  hydrogen  canal  rays  in  air. 
Fidcher        ....... 

Stark  effect  and  atomic  structure.    Gordon  S.  Fulcher 

effect  for  metals,  Method  of  investigating,  with  results  for 

chromium.     /.  A.  Anderson 
effect  for  metals.     T.  Takamine  . 
Starlight   considered   with   relation   to   galaxy,   Absorption   of. 

George  C.  Comstock        .  .  .  .  .  .  .         3i>  270 

On  "earth  light,"  or  brightness  of  midnight  sky,  exclusive  of. 

W.  J.  Humphreys 35,  273 

Brightness  of  sky  at  night  and  total  amount  of.     P.  J.  Van 

Rhijn 50,  356 

Starlit  sky,  Intrinsic  brightness  of.     Charles  Fabry     .         .         .         31,  394 
Stellar  Spectrum. 

type,   Photographic   determination  of  star  colors   and   their 

relation  to.     /.  A.  Parkhurst  and  F.  C.  Jordan     .  .         27,  169 

Classification  of  stars  in  order  of  their  evolution.     J.  C. 

Kapteyn        ........         31,  258 

stars  of  the  fourth,  as  compared  with  that  of  stars  of  other 

types.    Average  parallax  of.    /.  C.  Kapteyn    .         .        32,    91 

H.  E.  LaU  .         .         45,  348 

of  brighter  stars,  Quantitative  method  for  determining. 

Sebastian  Albrecht  .         .  .  .         .         .         33,  13° 

classification  of,  Correspondence  concerning    ...         33,  260 
internal  and  cloud  velocities  for  groups  of  stars  of  differ- 
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Apparent  dependence  of  radial  velocities  and  proper 
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Spectral   distribution   of   stars   of  large   radial   velocity. 
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Densities  of  second-type  stars.     Harlow  Shapley      .  .         42,271 

spectral  classes  and  their  relation  to  solar  motion.  Residual 

radial  velocities  of  stars  of  different.     C.  D.  Perrine        42,  305 
Variations  in  type  of  twenty  Cepheid  variables.     Harlow 
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spectral  class  and  magnitude-velocity.  Relation  to  proper 
motion  of  preferential  motion  and  of  progressions 
of.     C.  D.  Perrine  (Errata,  48,  204)  .  .  .46,  266 
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brighter  galactic  helium  stars,  Parallaxes  and  motion  of. 
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Changes  of  wave-length  with  change  of.     F.  E.  Baxandall        48,    59 
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observations,  at  Haverford.     Walter  M.  Mitchell    ...        30,    75 
Observations  of,  on  May  18  and  19,  1910.     Frederick  Slocum  .         32,    24 
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spectrum  of  [continued) 

Accuracy  obtainable  in  measured  separation  of  close  lines 

in  systematic  errors  in  Rowland  table  for  such  lines. 

Charles  E.  St.  John  and  L.  W.  Ware 

Baxandall's  explanation  of  an  "  abnormal."    George  E.  Hale 

from  6800  A  to  9600  A,  Photography  of.     W.  F.  Meggers 

'    temperature  of,  Determination  of.     Glenn  A.  Shook 
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Sun-spots,  Variability  in  Hght  of  Mira  Ceti  and  temperature  of 
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spectrum,  Weakened  and  obliterated  lines  in.     G.  Nagaraja 
Preliminary  catalogue  of  lines  affected  in.     Region  X  4000  to 
X4500.     Walter  S.  Adams     ..... 

bands  which  appear  in  spectrum  of  calcium  arc  burning  in  pres 

ence  of  hydrogen.     Charles  M.  Olmsted  . 
Solar  vortices.     George  Hale         ..... 
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Probable  existence  of  magnetic  field  in.     George  E.  Hale  . 
spectra,  Separation  in  magnetic  field  of  some  lines  occurring  as 

doublets  and  triplets  in.     Arthur  S.  King 
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Magnetic  polarity  of.     George  E.  Hale,  Ferdinand  Ellerman 

S.  B.  Nicholson,  and  A.  H.  Joy  (Errata,  50,  77) 
Possible  existence  of  steam  in  regions  of.     A.  L.  Cortie  . 
Interaction  of.     Philip  Fox  and  Giorgio  Abetti 
Water-vapor  in.     Walter  M.  Mitchell    .... 

spectra,  Summary  of  results  of  study  of  Mount  Wilson  photo 
graphs  of.     Walter  S.  Adams  .... 
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and  other  special  regions.  Motion  and  condition  of  calcium 
vapor  over.     Charles  E.  St.  John   .... 

Attraction  of,  for  prominences.     Frederick  Slocum 
Radial  motion  in.     Charles  E.  St.  John  .       37>  322;  38, 

W.  H.  Julius  .... 
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cycle.  Determination  of  periodicities  by  harmonic  analyzer 

with  an  application  to.     A.  A.  Michelson 
numbers,  Photographic  periodogram  of.     A.  E.  Douglass 
spectra,  Structure  of  lithium  line  X  6708  and  its  probable  occur- 
rence in.     Arthur  S.  King     ...... 
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Relation    between    black-body    and    true    temperatures    for. 
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Thiele's  "phase"  in  band  spectra.     H.  S.  llilcr  ...         42,    72 

Thorium,  ^Measurement   of   wave-lengths    of  arc   spectrum  of. 

Frank  Lawrence  Cooper  (Errata,  30,  400)         .  .  .         29,  329 

Separation  of  spectral  hnes  of,  in  magnetic  field.     B.  E.  Moore  30,  144,  178 
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Redetermination  of  wave-lengths  of  arc  and  spark  lines  of. 

Clintott  Maury  Kilby    .......         30,  243 

Electric  furnace  for  spectroscopic  investigations,  with  results 

for  spectrum  of.     Arthur  S.  King  .....         28,  300 

in  electric  furnace  spectra.  Occurrence  of  enhanced  Unes  of. 
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